(lang'gwij) matters 



Professional, Technical & Legal Translations 



Language Matters 

l \ \ 5 Pearl Strict 
Boulder. Colorado S0J02 
Tel: 3 M 3 - i -1 2 - 3 -1 " I 
Fax: 30 3--M 2 O « 0 5 
inf'oC" lar.i:uai:emar ters.com 



CERTIFICATE OF ACCURACY 



STATE OF COLORADO ) SS: 84-1205131 
COUNTY OF BOULDER ) 



ROSANGELA FIORI being duly sworn, deposes and says that she is the Manager of 
LANGUAGE MATTERS, 1445 Pearl Street, Boulder, CO 80302 and that she is thoroughly 
familiar with RICHARD VAN EMBURGH who translated the attached document titled: 



from the GERMAN language into the ENGLISH language, and that the ENGLISH text is a true 
and correct translation of the copy to the best of her knowledge and belief. 



Patent # 2 225 342 




Sworn before me this 
October 15, 2004 




Subsidiary of Translation Company of America, Inc. 



"5P.qT AVAII. ARI.F COP v 




Translated by Language Matters 



FEDERAL REPUBLIC OF GERMANY 



GERMAN PATENT OFFICE 



German CI.: [illegible] 



Unexamined Patent Application 2 225 342 



File number: 
Filing date: 
Disclosure date: 



P 22 25 342.5-12 
May 25, 1972 
December 6, 1973 



Exhibition priority: - 

Union priority: 
Date: 
Country: 
File number: 



Title: Length-adjustable Pneumatic Spring 

Addition to: 
Separation from: 

Applicant: SUSPA-Federungstechnik GmbH, 8503 Altdorf 

Representative according to § 16 of the Patent Law: - 

Named as inventor: Bauer, Fritz, 8503 Altdorf 

Examination request is filed according to § 28b of the Patent Law 



Language Matters Phone:303-442-3471 
1443 Pearl Street Fax: 303-442-5805 

Boulder, CO 80302 www. Ianguagematters.com 



Translated by Language Matters 
/address information/ 

"Length-adjustable Pneumatic Spring" 

The invention concerns a length-adjustable pneumatic spring, especially for stepless height 
adjustment of chair seats or the like, consisting of a housing with a gas filling formed by an outer 
tube and an inner tube arranged coaxially in it to form an annular channel, a piston sealed 
relative to the inner tube and movable axially in it on a piston rod that is passed in sealed fashion 
from one end of the housing through a stopper, and a valve arranged on the other end of the 
housing for controlled connection of the internal space of the housing to the annular channel, 
which is also connected to the internal space in the region of the stopper, in which a valve lifter 
that closes or opens gas flow openings in a valve body is provided. 

This type of length-adjustable pneumatic spring, known from DT-OS 1 812 282, is particularly 
suitable to serve as a self-supporting, length-adjustable, spring-loaded rotatable element in a 
chair post (DT-OS 1 931 012). 

In this known pneumatic spring, the valve body is designed in two parts, the outer part being 
connected to the outer tube by a continuous welded seam. The stopper opposite the valve body is 
provided with a continuous annular groove, into which the outer tube is inserted. To create a 
bead, it is essential that the relatively stable outer tube, because of the high gas pressure, be 
reduced at this site in wall thickness by turning, so that a shoulder occurs on the outer periphery 
that adversely effects the guide properties in a riser during use of the pneumatic spring as a chair 
post according to DT-OS 1 931 012. In addition, assembly is relatively difficult, because of the 
nature of the two-part design of the stopper and valve body, in which the welded seam between 
the outer part of the valve body and the outer tube, in particular, result in manufacturing costs 
and sealing problems. 

The underlying task of the invention is therefore to improve such a length-adjustable pneumatic 
spring, so that its production and assembly are simplified with simultaneous facilitation of 
incorporation in a chair as a chair post. 
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This task is solved by to the invention in that the outer tube is designed as a continuous, one- 
piece tube, flanged only on its ends around the stopper or valve body of roughly constant outside 
diameter and roughly constant inside diameter. Because of this, a situation is achieved in which a 
commercial tube of ordinary wall thickness can be used as outer tube, which requires no 
additional machining by reducing the wall thickness in the end regions of the tube and/or by 
rolling in of a bead to secure the valve body or stopper. The outer tube therefore has a fully 
smooth, uninterrupted surface line on the outside and inside. Because of this design, it is also not 
necessary for the valve body to be welded to this outer tube, which can lead to weakening of the 
cross section, and especially a gas leak, in addition to the extra labor costs. Because of this, an 
undisturbed diameter is achieved over the entire length of the housing, which has a particularly 
advantageous effect on the use properties, especially as a self-supporting chair post, as described 
in DT-OS 1931012. 

The invention can be modified in particularly advantageous fashion by connecting the valve 
body and stopper to the inner tube by force-fitting. Extremely simple assembly is possible 
because of this, since the preassembled unit, consisting of the preinstalled valve, inner tube and 
stopper, including the piston rod and piston, can be simply inserted into the outer tube, followed 
by flanging. A gas-tight connection is simultaneously produced between the valve body and the 
inner tube. 

It is also very advantageous here if the valve body is designed in one piece and essentially 
cylindrical with an outside diameter roughly corresponding to the inside diameter of the outer 
tube. Preassembly of the stopper is then particularly simple in a two-part stopper, if the two parts 
of the stopper have aligned turned grooves, into which a lip seal can be inserted with force-fitting 
of these two parts, so that these parts are already firmly held together during assembly. 

Additional advantages and features of the invention are apparent from the description of a 
practical example with reference to the drawing, which shows a pneumatic spring according to 
the invention in longitudinal section, and a modification with a conical valve region. Each of the 
pneumatic springs that form the basis of the invention have a housing (11), consisting essentially 
of two tubes (12), (13) positioned concentrically, one in the other, with different diameters. An 
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annular channel (14) is formed between the outer tube (12) and the inner tube (13), because of 
the different diameters of the two tubes. 

A disk-like piston (15) is arranged axially movable in the inner tube, which is sealed via a 
sealing ring (17) arranged in an annular groove (16) relative to the inner tube (13) with its outer 
periphery. The piston (15) is fastened to one end of a piston rod (18), passed coaxially through 
the housing (11). This piston rod is brought out from one end of the housing (11). The housing 
(11) is closed on this end by a stopper (19) introduced to the outer tube (12), which has an 
annular groove (20) on its outer periphery, in which an annular seal (21) is arranged, so that gas 
passage between the outer periphery of stopper (19) and the inside wall of outer tube (12) is not 
possible. 

Stopper (19) consists of two parts (22), (23) arranged axially, one behind the other, both of 
which have aligned cylindrical turned grooves (24), (25), in addition to a continuous axial hole 
for passage of the piston rod (18) into the adjacent regions, in which a the lip seal (26) is 
accommodated, through which the piston rod (18) is guided outward, gas- and liquid-tight. The 
lip seal (26) sits so tightly in the two turned grooves (24), (25), that it is impossible for gas or 
liquid to escape even in this region, and that, especially after joining of the two parts (22), (23) of 
stopper (19) with insertion of the lip seal (26), these three parts are firmly held together during 
assembly. The part (23) of the stopper (19) facing the internal space (27) of housing (11) has a 
centering shoulder (27a), onto which the inner tube (13) is firmly pressed. This part (23) of the 
stopper (19) has a recess (28) that connects the annular channel (14) to inner space (27), in which 
this connection exists only between the part of the inner space (27) situated between the piston 
(15) and stopper (19), owing to the gas-tight guiding of piston (15) in inner tube (13). The 
stopper (19), and especially its outer part (22), is secured axially against movements from 
housing (11) by flanging (29) of the outer tube (12). 

On the other tube of the housing (11), an essentially cylindrical valve body (30) is inserted into 
the outer tube (12) that also emerges at this end through the inner tube (13), in which a gas-tight 
connection is achieved between the outer periphery of this valve body (30) and the inner 
periphery of the outer tube (12) by sealing rings (32) arranged in annular grooves (31) of the 
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valve body. The valve body (30) has a centering shoulder (33) on its end facing inner space (27), 
whose diameter is chosen, so that the inner tube (13) can be pressed firmly onto this centering 
shoulder (33). A gas-tight connection between the centering shoulder (33) and the pressed-on 
end of the inner tube (13) is achieved by an annular seal (35) arranged in an annular groove (34) 
of the centering shoulder. 

A coaxial hole that extends over the entire length of valve body (30) is situated in the valve 
body. An annular groove (37) is formed in this hole (30) by relieving. An oblique hole (38) 
extends from this annular groove (37) to the corner, where the centering shoulder (33) begins, so 
that a connection exists between the annular groove (37) and the annular channel (14) between 
the outer tube (12) and the inner tube (13). On both sides of the annular groove (37), annular 
seals (39) are arranged, between which a spacer (40) is situated. 

The seals (39) and the spacer (40) are secured against axial movements outward by a guide 
bushing (41) made of thermoplastic, which is secured against slipping out of the valve body (30), 
owing to the fact that the valve body (30), consisting of aluminum, is caulked at several sites 
(42) against the outer collar of the guide bushing (41). 

A safety bushing (43), whose collar is also held by caulking of the corresponding edge of the 
valve body (30), is inserted into the hole (36) on the side facing the inner space (27) of the 
pneumatic spring. 

A valve lifter (44), extending through the entire valve body (30), is guided in the guide bushing 
(41), and has a stop (45) on its end facing the inner space (27) of housing (11), which lies against 
the safety bushing in the closed state of the valve lifter. The valve lifter has an annular turned 
groove (46), which is situated in the region of annular groove (37) or spacer (40), i.e., between 
the two annular seals (39), in the closed state of the valve lifter (44) depicted in the drawing. 
These two annular seals (39) lie tightly against the hole (36) on one side and against the valve 
lifter (44) on the other side. The end of the outer tube (12) is flanged around the outer edge of the 
valve body (30), so that axial securing of the valve body occurs by this flanging (47). 
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This embodiment of the pneumatic spring permits extremely easy assembly. The two parts (22) 
and (23) of the stopper (19) are pushed together during simultaneous insertion of the lip seal (26) 
into turn grooves (24) and (25), in which, because of the firm seating of the lip seal (26) in the 
turned grooves (24) and (25), these three parts are firmly held together. The piston rod, already 
provided with a piston (15), is then pushed through a stopper (19) after insertion of the sealing 
ring (27) in the annular groove (16) of the piston (15). Following this, the inner tube (13) is 
forced or pressed via piston (15) onto the centering shoulder (27a) of part (23) of the stopper 
(19). 

At the same time, the spacer (40) is introduced into hole (36) of the valve body (30), and then the 
annular seals (39), and the guide bushing (41) and the safety bushing (43) are introduced from 
both sides, and the safety bushing (43) is clamped by caulking the valve body. The preinstalled 
valve lifter (44) with a stop (45) is then inserted, which is held sufficiently firmly, because of the 
elastic contact of the two annular seals (39). The three annular seals (32) and (35) are then 
inserted into the corresponding annular grooves (31) and (34) of the valve body (30), and the 
valve body (30), with its centering shoulder (33), is forced into the other end of inner tube (13). 
The flanging (29) of the outer tube (12) is already carried out. This assembly, essentially 
consisting of upper valves (30) to (46), inner tube (13), and stopper (19) with lip seal (26) and 
piston rod (18) with piston (15) and sealing ring (17), is then inserted into the flanging (29) and 
the flanging (47) then produced. The pneumatic spring is thus finally installed. 

Filling of the pneumatic spring with compressed gas occurs, so that the valve stem (44) is pushed 
into the housing (1 1) far enough that its outer free end lies beneath annular seal (39) adjacent to 
guide bushing (41), so that the compressed gas can flow into the inner space (27), specifically 
into the inner space of the pneumatic spring lying between piston (15) and stopper (19), through 
the guide bushing (41), in the holes (48) situated in spacer (40), the annular groove (37) situated 
in the hole (36) of the valve body (30), the oblique hole (40), the annular channel (14) between 
the inner tube (13) and outer tube (12) and the recess (28) in the stopper (19), in which case the 
piston (15), in addition to the piston rod (18), is moved fully to the stop against valve lifter (44). 
The valve lifter (44) is then brought back to its rest position depicted in the drawing. Insertion of 
the valve lifter (44) and removal again for filling of the pneumatic spring with compressed gas 
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can be facilitated by the fact that on the outer end of the valve lifter (44), a threaded nipple is 
mounted, onto which an insertion rod is screwed. This threaded nipple can be removed after 
filling of the pneumatic spring. The pneumatic spring operates as follows: In the rest position of 
the valve lifter (44) depicted in the drawing, gas flow through the valve is suppressed, so that the 
piston (15) and therefore piston rod (18) are situated in a static rest position, around which, 
however, spring action is possible, because of the compressibility of the gas cushion on both 
sides of the piston (15). For length adjustment of the pneumatic spring, i.e., to change the relative 
position of the piston (15) and piston rod (18) relative to the housing (11), the valve lifter (44) is 
pushed into the valve body (30) far enough that the annular turned groove (46) in the valve lifter 
(44) bridges the lower annular seal (39) facing the inner space (27) of the pneumatic spring, so 
that gas flow can occur from the part of inner space (27) situated between piston (15) and the 
valve body (30) through the annular gap (49) between the safety bushing (43) and the valve lifter 
(44), the annular turned groove (46) in the valve lifter (44), the throttle openings (48) in the 
spacer (40), the annular groove (37) in the hole (36) of the valve body (30), the oblique hole (38) 
in the valve body (30), the annular channel (14) between the inner tube (13) and outer tube (12) 
and the recess (28) in part (23) of the stopper (19), into the part of inner space (27) between the 
piston (15) and the stopper (19). Gas flow is naturally equally possible in the opposite direction. 
If, after opening of the valve, i.e., after insertion of the valve lifter (44), the pneumatic spring is 
not loaded, the piston rod (18) is pushed outward, because of the prevailing gas pressure, 
whereas in the case of loading, the piston (15) and the piston rod (18) are pushed into the 
pneumatic spring. By formation of holes (48) in the spacer (40) as throttle openings and by 
selecting a small annular gap (49) between the safety bushing (43) and the valve lifter (44), gas 
flow is throttled, so that during opening of the valve in the unloaded state of the pneumatic 
spring, the piston rod (18) is pushed only slowly from the housing (11). Owing to the fact that 
the ratio of cross sections of the inner space (27) and the piston rod (18) is chosen relatively 
large, a very flat path-force characteristic of the pneumatic spring can be achieved. 

The valve body (30), as shown in Fig.2, can also be designed to taper outward, so that a 
clamping cone according to DT Utility Model 7 019 918 can be mounted for fastening of a 
tabletop or chair seat on the corresponding conical section (50) of the housing (11), formed by 
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rolling. This type of conical connection is known to have the advantage that it can be produced 
by simple insertion of the conical section (50) and clamping one cone into the other. 

Claims 

1. ) A length-adjustable pneumatic spring, especially for stepless height adjustment of chair 
seats or the like, consisting of a housing having a gas filling, which is formed by an outer tube 
and an inner tube arranged coaxially in it to form an annular channel, a piston, axially movable 
in it and sealed relative to the inner tube, on a piston rod guided in sealed fashion from the end of 
the housing through a stopper, and a valve arranged on the other end of the housing for 
controlled connection of the inner space of the housing to the annular channel, which is 
connected in the region of the stopper to the inner space, in which a valve lifter that opens or 
closes gas passage openings in a valve body is provided, characterized by the fact that the outer 
tube (12) is designed as a continuous one-piece tube, flanged only on its ends around stopper 
(19) and the valve body (30) with roughly constant outside diameter and roughly constant inside 
diameter. 

2. ) A pneumatic spring according to Claim 1, characterized by the fact that the valve body 
(30) and the stopper (19) are connected to the inner tube (13) by force-fitting. 

3. ) A pneumatic spring according to Claim 1 or 2, characterized by the fact that the valve 
body (30) is made in one piece and essentially cylindrical with an outside diameter 
corresponding roughly to the inside diameter of outer tube (12). 

4. ) A pneumatic spring according to Claim 1 or 2, characterized by the fact that the valve 
body (30) is designed in one piece and tapers outward, that its largest diameter corresponds 
roughly to the inside diameter of the outer tube (12), and that the outer tube (12) is rolled onto it 
according to the tapering of the valve body. 

5. ) A pneumatic spring with a two-part stopper according to one of the Claims 1 to 4, 
characterized by the fact that the two parts (22, 23) of stopper (19) have aligned turned grooves 
(24, 25), into which a lip seal (26) can be inserted with force-fit connection of these two parts. 
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Firma SUSPA-Federungstechnik GmbH, 8503 Altdorf b. NUrnberg 



"Langenverstellbare Gasfeder" 



Die Erfindung betrifft eine langenverstellbare -Gasfeder, 
insbesondere zum stufenlosen Hbherverstellen von Stuhl- 
sltzen o.'dgl., bestehend aus einem eine Gasfttllurig.aufwei- 
senden Gehause, das durch ein Aufienrohr. und ein koaxial in 
diesera unter Bildung eines Ringkanals angeordneten Innen— 
rohr gebildet ist, aus einer gegenttber dera Innenrohr abge- 
dichteten, axial in diesem verschiebbaren Kolben an einer 
abgedichtet aus dera einen Ende des GehSuses durch einen 
Stopfen herausgeftlhrten Kblbenstange und aus einem am an- 
deren Ende des GehSuses angeordneten Ventil zum gesteuerten 
Verbinden des Innenraums des Gehauses mit dem Ringkanal, der 
im Bereich des Stopfens ebenfalls mit dem Innenraum verbun- 
den ist, wobei in einem VentilkSrper ein GasdurchstrSmbohrungen 
verschliefiender bzw. freigebender VentilstoBel vorgesehen ist. 

Eine derartige aus der DT-OS 1 8l2 282 bekannte lttngenverstell- 
bare Gasfeder ist besonders gut geeignet, als selbstSndig tra- 
gendes, ISngenverstellbares, federndes, drehbares Element in 
einer StuhlsSule zu dienen (DT-OS 1 931 ol2). 

Bei dieser bekannten Gasfeder ist der Ventilk5rper zweitei- 
lig ausgebildet, wobei der auSenliegende Tell mit dem AuBen- 
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rohr durch eine umlaufende SchweiBnaht verbunden 1st. 
Der dem Ventilkorper gegenilberliegende Stopfen 1st mit 
einer umlaufenden Ringnut versehen, in die das AuBenrohr 
eingesickt ti.rd. Zur Erzeugung einer Slcke ist es erfor- 
derlich, daB das wegen des hohen Gasdruckes verhaltnis- 
maBig stabile AuBenrohr an dieser Stelle durch Abdrehen 
in seiner WandstHrke verringert wird, so daB hier am AuBen- 
umfang ein Absatz auftritt, der die PUhrungseigenschaften 
in einem Standrohr bei Verwendung der Oasfeder als Stuhl- 
saule gemHB der DT-OS 1 931 ol2 beeintrSchtigt . Weiterhin 
ist durch die Art der zweiteiligen Ausbildung von Stopfen 
und VentilkSrper die Montage verhaltnisraaBig schwierig, wo- 
bei insbesondere die SchweiBnaht zwischen dem auBeren Teil 
des VentilkBrpers und dem AuBenrohr fertigungstechnischen 
Aufwand und Dichtungsprobleme zur Folge hat. 

Der Erfindung liegt daher die Aufgabe zugrunde, eine solche 
langenverstellbare Oasfeder dahingehend zu verbessern; daB 
ihre Herstellung und Montage bei gleichzeitiger Erleichterung 
des Einbaus als Stuhlsaule in einen Stuhl vereinfacht wird. 

Diese Aufgabe wird erfindungsgemafl dadurch gelost, daB das 
AuBenrohr als durchlaufend einsttickiges, lediglich an seinen 
Enden urn den Stopfen bzw. den VentilkSrper umgebbrdeltes Rohr 
von durchgehend etwa konstantem AuBendurchmesser und etwa kon- 
stantem Innendurchmesser ausgebildet ist. Hierdurch wird er- 
reicht, daB als AuBenrohr ein handelsUbliches Rohr Ublicher 
WandstHrke verwendet werden kann, das keiner zusStzlichen Bear- 
beitung durch Verringerung der Wandstarke in den Endhereichen des 
Rohres und/oder durch Einrollen einer Sicke zum Halten des Ventil- 
kSrpers bzw. des Stopfens bedarf . Das AuBenrohr weist also auflen 
und innen eine vBllig glatte, nieht unterbrochene Mantellinie auf . 
Durch diese Ausbildung ist es weiterhin nicht erforderlich, 
daB beispielsweise der Ventilkprper an diesem Auflen- 
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aneinandergrenzenden Berefcbef ieK^lsj mltalnander^ifluthtende, 
• ; zyllndrisohe ?Bindrehungen 24 aWrwelaen; In denen . k eine | 
: Lippendibhtung 20 ! -'untergebra^ : wi|a;\jlurch 'die .die;.xdiben- 
stange 18 gaa- und f lussigkeitsdidm naoh auBen geTUhri 1st. \ 
Die Llppendl^htung 26 •Bitzt^f Btriii: In den belden^Egdre^ ; 
hungen 24; 25, daB auoh in die8em;B«rei^ • ^ 

PlUsaigkeitaaustritt unmttglionlistliimldidaB lnsbesondero '{ 
nachMea^anmenfUgen der balden ;f ftlet 22'| 2]J jdea ^tbprers 19 
unter Einsetzung" der Uppendlontun& ;!26 ;dleae dr*i ^Teiio ^ 

- v.- ■•!$>-• 'it-: r --;! r r':^.-r ' • 
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Zcntri«rni«ht^27aflur; 5 r4uf dti>#»*j3j^ 
wird i :§I>i£^ 0i 

dieae S«r2i&ung 
beatehtV der;<aiah^^ 
beflndet4P»£^^ 

Teil 22 = wird; • durch eirie vitabtfrde lung ]&9 JdtfT Xu3enrohrea ;;12 ? 
«^fti T £ig«- $ ^i»oi« V '*»« dem 0«hUult'-ii&rau« "gesichirt; ;y ......<^ 

An *cd«r"«i>itodl' dea oehKuaeaVil ;^^^^.; x ^^ li ^ b *^^;^-;..^ 

3o in "aa«1a»oh : aa dieaem Ktidt uWr 7::;%^' 



llndritoher . VsntilkiJrpar 
das'lftnenroto/^ liixuuisstehends 



ahr 12 .sings setzti* 
sins gasdichts Verbindung zwisohsn [ dim AuBsnumfang dieses Vsn T 



tilkBrpsrsl;^ :und d«m innenumTang d«fc-;Aufl«nrohr^s 12_durch3 r^ 
In Rlngnuten 31 das Ventilkttrpsrs; ^ti^o'ordaste Dichtr^e : :^ ; 
erzislt Wird.Vbsr VsntilkOrpar Jo'wilst anselnsm dea ixmsnrsum 
27 zugswandten Ends sinsn Zsntrieransatx 33 auf, deaaim' IXirch- 
zesstr sb bsmssssn iot/ dafl das Innsfcrah* 13 fast auf dissen 
Zentrioranaatr >3 aufgepreflt Warden !:kann. : Xln« gaadichta;ver- '■■ 
bindung zwiachen den Zentrieranaatz|33 \md d«a 'aufg« profit en ^ 
2nde dea innenrohrea wird .duroh *lne a ln einer Ringnut 3V 
dea Zentrierahaatzea angeordnete .Rlijg^ehtxing 35 •rreiSjit; *' 

In dea^Ventiilcttrper beflndet jiioh eliia koaxiale Bolirung* die 
eioh Uber dle ganze UCnge dea^VentlScbrpera 3o. eratfcd*^ •:*;|^% 
in dleaer^Dohrung Jo. iat eln^KlnghUt ' ^;duroh'Hlnterd^tWg 
geblldet^Von,dl»8«r Ringnut ^ ex^twokt >ioh eine acbrlCgr, 
llegenda Bohning 38 xu >ler B^^^»r^^trl«p«iri«t«gj 
oeglnnt, aeof );ilx» Verblnduhg zwlaSien; der Hlngnut; 37^: 
uad dea Rlngkanal 1% airlaob^n dam Adftenrohr 12 und • daa^faman- 
roar 15 beatebt . Balderaeita dar: Rjigxniti 3T- »lnd Rlngolchtun- 



ex 



".yx 



. • . l" 





fnopiaitiichlS'iKunstatdf^ geiiche 



___ r _ _ ^dle^g^enVeih^ 

Auf derrftera:£^enraura*27 der^Oaafjiatr^^ew^ 



*;in' dl« Bohrung 36 eine Sic^erungawolwio, ejbxtl?id«ren^ 

Bund febenf alia, dur ob; ivera teamen. .djji : aig«ordn«t«n • Rabdaa \d««^,* 
fveht£lk8r^ra : 2o gehaiten.^ird'^rfi^j if/r s ;%;4|i^|t^ r : - 

In der PUhinlhgabUohBO; 41 wird einjlsich duroh den ganzen Ventil- .; 
k8rper r >>. hlnduroh eratreokendor- yehtllotBBel 44 gettlhrt, ; der ".. V- 
an aeinenr dera Innenratira 27 dea OehaueM 11 zugewandten Bade 
einen Anaoblagteller .45 aufwelBt, .der|in geaohloaaen%m zuatand . 
' ; dea "Ventiiai»Bel8 gegen die Sibhe&ngabUchae anliegtv; De£ Ventil- 
k stBBel Volet ?elne rlngftJrraige Bindrebung;.46 auf, dle^aloh in • 
demtln ? der%elobnung^ 

yentilattffleia .44 iim JBereioh der Ringnut . 37 bzw. der Dietanz- 



••^bUlae "tt^alao. rwiaohen den 



ei^^Ungdlohtungen 39xbefindet*; 
Dleae balden -Rlngdlohtungen 39; liSgenj dloht ' elneraeita an . der > 
Bohrung 'ij&fiba 'andareraeita an' dem-TTentllatdflel 4%arii Daa f; 
Enie[ deafMlBanrohrea .12 let xm^de^AuBenrand dea VeniilkOrpera. 
£sodaB duirch dleae Um&rdeiung 47 ^ine,.axiale , 



dea . Vcntilkei^r^^erfbigt 



/ Dleae Auae^stAltuBS der Caafeder; ei?c^clAcht elne auflerordent- : 
1X&*1&*^ Die Vbeidenjieile r 22 und 2j dei|stopfexxs ,v 

19 Warden tinter glei<^ei£igem' i^neitxen dar Idpi^dlihtung 26 v 
'* In die Eindreliungen 2k xxxxA 25 xxxb^ ^ufgxnmd 
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; >Htf4V.Aii«4.fc«n die ainffdichtungen 



50 die Di»tan^ll«^o7(lanfi von ::*eiden^iten die Ringdicnttiiig.n 
59 und entB P r«oh.nd* die PUh^ Sicn.rung|- 
alichse *3 eingeHlhrt und Aneohlleflend |.«i#<tlli|«l* FUhrunge^- • 
buohae n^d^. jSiob*^btioh.«^.; ; du^b Viretemaen d«.)*: . . 
Ventllkbrpers" : f e.tgeklem^ 

sontiert. Venttletoiel 4Viait Aneohiagteiier :j5jeing«scbdl>en, v . • 
der aufgr&d der!e£atischen- Anlege der ;f*idenf^di<*tung«n > * 
59 zusreicnend festgehalten Hird. AnachlieBend werd«n dl« ^ 
drei Ringdichtungen 32 und In die zug.WSrigen Ringnuten 31 - 
bzw 3Jr dee Ventilkbrpera eingelegt ; .und der Ventilkdrperjjo 
nit sein.nTZeatriereneatr 3? in W andere ^Bnde dee Inntnrohre. 
1^ elngepreflt. Die' tJmbtJrde lung 29 dee AuBenrobree 12 lit be-,. 
reits vorgenonnen^ AnachlieB.nd *lrd dieker :ia weeentUohea' 
aus obere^VentilSjo bi. 46i Innenrohr: M Btopfen 19.«ltjg 
Lippendiohtuni 26: und Kdlbenetange 18 B^;.Kolben^5 und 
Dichtungering Irlbeetenende' Bau.at* inld^^nx^^/bi^. :y 
gegenWe'lWbttrdeiung 29 eingeecboben ui^j«»onll«Bend di«;| : ; - ,|v • ^ 
Unbardelung ^neiiieetellt^DamiViet ^iOMfeder ; ferti^p 
^oatiert..^ ^ I . f ,f . £ &/:, i ^«,f : : |§ 

Dae • mieSfilrC^^er «lt f Druokgat : gtl& in jder Wei* f<*%mmp4 
sich/ daB der V«£l«1*ael> eo Vei^^^ilOeblu.e- tf&^J^ 
eingeeeboben Kird^dafi sela ^Bere. fr^e* 

der an <tte FUhrungebUcbse 4l aagrenxjndiii •■Rl^di<^t^:^^; V;^^ 
licet;, acjdafl durcb/dle FuTirungBbriche*?^ 



■ .'.7 . • ^ .Q. 4» ' •-?_•;>*- 




; kd*peM^*Wtt^^ , 
'die' Au roii&^^^^topf »n. 




44 wieder!;in|[™ih«^ ^ 



it tilt e' Ruhe la*« .: 



Wiederhii^iitriSn. xum.FUllen d«r^Mf*fltr|mit i>ru<iki*»^^i?^ ; • - ? " . 
km dadurch ^r^lchterfc 

v«ntii«te^i»Hli1;«in CNwi^fiilp^i7Mai^i^t \*&d£ au^ato >"> 
«in« Bin«ohiib*t*n«e a^g«»«hr^bt^irtp&totr.- 0*w^*aIjM>ti'' 
kann naah'demtpttlien der- Oaefeder entfirttt ;v«rd«njfoi«;'ria*^ 
reder arbeitet: folgenderiBaJent m .^|^itr ZtloWnung^'dai^-" ;. 
geatellttoRuhelese dee Y«ntllst»6f.ls^'iit •#lat;^Mti«mBag ' • 
durch daVventiVimterbunden, aodafl d*^ Xolben 15 und dAmlt 
dl« Xolbenetange. 18 eiah in einer atetlichen- Jtuhelaie befinden, 
ua die ellerdlng* «ln Federn a.uf grund dP»r Xo»pre«eibilit«t 
.der C*»p6i»ter auf beiden 8«lt«n dea Xolbeae 15 adglioh ,.l»ti 
Zua Utngenyex^ellen der Oa«f«der/ d Ji&iror Vtrinderun* ;<der 
reUtlYtifiii^jToo X»lbm!l5 unift-X&b«M^ 

2xlnelJU5M^i&ta^'<a*B. '. rinsfBraige jfljitopjeta 
stdfiel 44jdif f toter«, v de» Xftntnraua' 27^r1o*^^^. *u*«»aaata 
ningdiohtung>29 tlberbrUckt', iodafl >in« ^a*»tr»nimg^ 
Xolben 15 J und VentiiktSrper Jo befindnahenTeil dee :Danenra.uaee '.. 
27 durch d«ii Rln^'p«lt *9 zwieohen der Sicherunesbu'chee . •/ 

.und dam Ventilsttfflel 44, die ringtfSrnitfe Bixidrebimg 46 im 
VentllettJBel '44;* die Dro88elbohrunsen 48 -in der"l>l»t«nxhUl»e 4o, 
die Rlngnut JJ In der Bohrung yS dee Ventilkttrpere >>, die ; 
aohritgUecend* X ^rixna "58 im Ventlll^ 

. , , v, - , ;; . »lp*!fefr\ ■ :, i'.^lfl 
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Stopf§&f T?r „_„ 
Die Oai58trtioranc> 




Bel astunisxKolbcittlll ; : und Kolbenatariga Oail^tr; 
hlnelngeoctiobw^eWeni".IXtrch AuBblldangfderjBohnmgcn 48;lh?^- . vV 



dor Dlatan^Ulae^ji^ala DiTOaelbofarunj^tf^^ 



kleinen Rl^palt*a; : A9 ;■ rwlachen dw^ 31obai^ *3 ; und > 



p ! dem VantiiatbBeif 44 wlrd dia Oaaa trBinung|^ 



Zuatand der Oasfedar 



daB boi Offtxen dta -Vent 11a Iln entlaatefc* 

die Kolbenatan^^li t nur langaan a^. f deij^hkux5e 11 hlna o aga^ i 
achoben wifd Dadardh*;: dafl daa yerhttta^ 
Innenra»aV27i : und^ 

gewKhlt wlrd; kanri aim sahr Tlabha Weg-Sraft^ennllula jdo^j^r; 
Oaa radar eri^loht^vor^lan/^ /■ i^r^^^^ri^ >^V;>*V ^e^.k XfV ^ 

Der Ventllkttrp^ ; r 
naoh auflan^rarjUnseBd auaaablldat sain; ?ao. dafl auf daa; .ent^-V 
aprechandan/^urbh^Anrollan geblldatan l^dlacbra Abschnitt t 5o .-/:' 
daa OahMuaaa^ii;'aln Klemkonua antapi*aohind da« DT-Obn^T ol9 918 
xur Baraatigung^ ainar.TlBohplatta-^ar^^^^ atuhlaltx anja- 



braoht warden kann; Bin a oolohe Konuavar 



waist . bakatmtllch 



den Vortaii auf^afl aia durch albra^i^iiMliu^ 
kcmiactoetf Abachnitta ,5o und daa JQaookonUa haratallbar lirtiW. ^ 





i 
$ 



|ii : ordnetennlnnenrobr^ gebildet; let, ni^«iW«|^g<miIberVdeB ''.i^r'/^'C"'. 
Inncru'ohr -inVdlea©ia|pMchiebbiar«n Koiben 

i 



an einor ab^edicht*^ aua denjeinen^dejiiiltt: OehHuaes durob^ ^, 
einen Stoi^^raiaB^ninrtcn Kolbehatan^^d aus einenjia' f^|| 
anderen End© dec Geniuses angeordneten Vefitll run gesteuertei&; ~ 

. ; . r ' »-\ • ..' ._ * - - M.wM.&tt.- ii^*ii4-li- B4n<rWn>1 i4»t.>HIh 



Verbind«n desiiD^nraums dee . Qehause's -nlt|dan: Rlngkanal, der/iin 



Bareich das] 8i6pfe^feb«nf alio nit' deT». ; ir^ei^aaai..yerbimd«ri let, 
wobal !ln eiW:Vetitlik»rpar eln Oaadl ifltt^bohrtmgen rar- 



s 




schlieBeiMler;JbxW^|frel8ab«ndar VentllotttBal ! yorgesehen lat,*.^ 
da duroh gekennzelohnetj daB daa Aufl«nrobr|(12) r .ala durohlauftod 
elnetUoklges, ledigllch an ealnaii-- todenVu&^dehrStopfan . 
bzw. den VentiikOrper (?o) umgebordoltea^Rohr Von durohgeherid^ 
etwa kc^tantenAu^nduro^ 

messer auagebiidet iat. ■•• '-y'^^W^fr-T^W' < r 'S^' r; 'i*?rV'.-d 
2.) Oaa fader nach Anspruoh i, daduroh gekanh»eiohhat > dafl der ;^ 




3 Anspruch if oder 2, daduroh gekenraelohnet;y > 
rp«rJ(?o) e&stUoklg und'|iiLWe8entllchen^!^ ? f^J^ 

a ** - . V 1 a . 1~ L^?^ _ AiiOaMWAhnafl . f 1 'T* * 'a* ": I 



3.) Oaafadei* nach 
dafl dar VentllkOrp«r 

zyllndrloch »it etwa dem IimandurchBaaa^^ AuBanrohraa (12) 
entapraobandan AuBandurctoaaaar auagabiidat* iat S 



'•jr. 



4.) Oaafedar naoh Anapruoh 1 oder 2. daduroh gekennzelchnet; - dafl 
dar VentllkOrper (3o) , einattlokig und alojl naoh auflen YarJUngand 
auagebildet 1st/ daB sain gr5fl«-.ar 'Dureba^ssr, atwa dan Innen-i • ; .J 
duroba^saar daa AuBanrohraa ( 12) entspzl&t <i»d dafl das Auflanrcor (12) 

entaprachand dar -fV dv Jtlngung "das VentlikOl^pers !an dleaen angarol.lt 1st. _ 

• . . •.* ■&*Y:p&W x **^ ■': V;'.; •;: .^"r^te^a 
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